Although there are substantial international differences in adolescent physical activity (PA), cross-country motivational differences have received limited attention, perhaps due to the lack of measures applicable internationally. Methods: Identical self-report measures assessing PA and motivations for PA were used to survey students ages 11, 13, and 15 from 7 countries participating in the 2005-2006 Health Behavior in School-Aged Children (HBSC) study representing 3 regions: Eastern Europe, Western Europe and North America. Multigroup comparisons with Confirmatory Factor Analysis and Structural Equation Modeling examined the stability of factors across regions and regional differences in relations between PA and motives for PA. Results: Three PA motivation factors were identified as suitable for assessing international populations. There were significant regional, gender, and age differences in relations between PA and each of the 3 PA motives. Social and achievement motives were positively related to PA. However, the association of PA with health motivations varied significantly by region and gender. The patterns suggest the importance of social motives for PA and the possibility that health may not be a reliable motivator for adolescent PA. Conclusion: Programs to increase PA in adolescence need to determine which motives are effective for the particular population being targeted.
The health benefits of physical activity (PA) during childhood and adolescence have been well established; 1,2 furthermore, adolescent PA tracks into adulthood and relates to adult obesity. [1] [2] [3] However, adolescents in most countries do not meet recommendations for daily PA 4 and levels of PA decrease during adolescence. [5] [6] [7] Because adolescent PA varies across days and occurs in changing contexts, it is not likely to be a habitual behavior but rather a behavior that is under volitional control. 8 Assuming that adolescent PA is a part of a rational process, programs promoting adolescent PA frequently target motivations for PA (ie, reasons or incentives that increase interest or desire to engage in PA); a variety of motives have been identified as potential influences on the development and maintenance of PA including weight control, enjoyment, and personal well-being. [9] [10] [11] Furthermore, motivations are central to Self Determination Theory 12 and a component of Social Cognitive Theory, 13 both as a mediator of the effect of self-efficacy and as a reason to perform the cognitive processes that integrate cognitions and behaviors necessary to engage in the desired behavior or skill.
Health motivation is frequently assumed to be a primary motivation for health behaviors such as PA and the evidence from studies conducted in the US and Western Europe is that health motivation is indeed related to levels of adolescent PA, particular when the measure of health motivation includes weight management or weight loss. 10, 11, 14, 15 However, the role of health motivation in adolescents living in Eastern Europe has not been well examined. Furthermore, some studies have found conflicting evidence suggesting that the effect of health motivation on adolescent PA may be gender or culture specific. 9, 16 Therefore, there is a need to examine country, age, and gender differences in the role of health motivation relative to other motives for adolescent PA.
Although it has been argued that the processes by which motivation affects behavior should be the same across cultures, 13, 17 the Hierarchical Model of Intrinsic and Extrinsic Motivation 17 includes 3 hierarchical levels of generality: global, contextual, and situational. Within this model the motivational sequence is the same at each level; however, cultural/regional and gender differences across levels can influence motivations for a particular behavior. The reasoning used to justify any action such as PA is dependent on knowledge and beliefs which are influenced by cultural and social differences. Indeed, studies have shown that motivations for adolescent PA may vary by gender, age, and ethnicity. 10, 11 A goal of the current paper is to examine cultural/regional, age and gender differences in motivations for PA.
With regard to gender differences in amount of PA and in developmental changes in PA, one contributing factor may be gender differences in motivations for PA. 18, 19 For example, weight control and friendship may be more important and enjoyment and competition less important as motivators for girls. 10 In studies outside the US, social motivation was important for girls and girls rated social motivation higher than boys. 11, 14 On the other hand, achievement motivation appears to be a motivator of PA in adolescent boys. 11, 14, 18 It is fairly well established that PA decreases with age 20 and motivations for PA may also vary by age. 14, 19 A review of longitudinal studies of PA suggests that the rate of change of PA is different for adolescents ages 12 or younger versus adolescent 13 and older. 20 It is possible that these differences in rates of change reflect different motivations for PA. The current study examines differences in motivations for PA in these 2 age groups.
Because there are significant variations in levels of PA across age, gender, and countries 4, 6, 7 and variations in levels of motives for PA, it is important to be able to assess PA motivations across these groups and to determine whether relations between PA and PA motivations also vary across age, gender, and countries. One problem with most measures of motivations for adolescent PA is that they were developed using samples that reflect a specific age, gender, or geographic area. Although there are substantial international differences in levels of adolescent PA, 4 cross-country motivational differences have received limited attention, perhaps due to the lack of measures demonstrated to be applicable internationally. In one of the few multicountry studies of PA motivation, Wold and Kannas 14 identified 3 motivational subscales for Scandinavian youth sport participation which they labeled 'achievement' (eg, to win, please parents), 'health' (eg, to improve health, get in good shape), and 'social' motives (eg, to have fun, see friends). Across all participating countries, health motivation was endorsed most frequently as a motive and achievement motivation least frequently. The current study modifies these scales to apply to PA and evaluates these scales in nationally representative samples of males and females ages 11, 13, and 15 from 7 countries.
Objective
There is a need for more research on motivations for PA during adolescence and for measures that will permit international comparisons of motivations for PA and potential differences in motivational processes across age, gender, and geographic regions. After confirming that the factor structure of the Wold and Kannas 14 measure of motivations is invariant across different age, gender, and international regional groups, the goal of this study was to examine regional differences in levels of motivation for PA and regional similarities and differences in the relationship between PA motivations and adolescent PA. Based on previous research, it was hypothesized that in all regions health motivation is a primary motivation for PA. Social motivation was predicted to be a stronger motivation for girls and achievement motivation was expected to be a stronger motivation for boys.
Methods
Identical self-report questions were translated from English into the primary language of each country (where necessary); independent back translations into English were then compared with the original questions by primarily English speakers. Questions in the primary language of the country were used to survey students ages 11, 13, and 15 from countries participating in the Health Behavior in School-Aged Children (HBSC) study during the 2005-2006 school year. 21 Questionnaires were administered in school classrooms in each participating country, with requirements in terms of sampling, questionnaire items and survey administration established in a standardized research protocol. All of the questions used in the HBSC survey must have evidence of reliability and validity in adolescents from multiple countries before they are considered for inclusion. 21 In the majority of countries, national representative samples were drawn and samples were stratified to ensure representation of relevant subgroups. Cluster sampling was used, the primary sampling unit being school classroom (or school where a sampling frame of classrooms was not available).
Seven countries elected to include identical PA motivation items in their national survey. These 7 countries represented 3 geographic regions, North America (the United States) and 2 regions of Europe: Eastern Europe-Lithuania, Poland, and Russia; and Western Europe-Belgium, Denmark, and Wales. Participation in the survey was voluntary and each country conformed to the ethical and legal requirements of their country. Full details of the study's development and methods employed can be found elsewhere. 21, 22 Only those students who answered all of the items of interest were included in the analyses.
Measures
Physical Activity. The definition of physical activity (PA), "any activity that usually increases your heart rate and makes you get out of breath some of the time," was provided and followed by examples of moderate-and vigorous-intensity activities. Moderate-or vigorousintensity PA was assessed by having students indicate the number of days (from 0 to 7) they engaged in at least 60 minutes of PA over the past 7 days. Vigorousintensity PA was assessed with 2 items asking the typical frequency (never to every day) and duration (none to 7 hours or more) of vigorous exercise ("so much that you get out of breath or sweat") outside of school hours. These measures have been shown to have good reliability (test-retest ICC = .71-.77; percent agreement = 67%-85%) and reasonable validity (r = .40 with 5-day accelerometer data; .30-.55 with fitness assessed as VO 2 peak) [23] [24] [25] and HBSC national averages are consistent with studies using other measures of PA. 6, 7, 26, 27 Motivations for PA. The first use of the HBSC PA motivation assessment was an 11-item measure used in the 1985-1986 HBSC survey to assess motivation for sports activity only. 14 This measure had the same factor structure across 3 countries (Finland, Norway and Sweden) and internal reliability of factors ranged from .56-.65. In the current study, this measure was adapted to assess motivations for all PA: the prompt for the scale was broadened to include all PA and 2 items were added to tap PA motivated by weight control and by excitement (see Table 1 for list of items). Respondents indicated the importance of each motive for their PA on a 3-point scale: not important, fairly important, and very important.
Factor Structure of the Measures. Because the focus of the original measure was changed from sports to general PA and 2 additional items were added to the original measure, and to increase generalizability of the results to an international population, Exploratory Factor Analysis was applied to the entire sample to determine the factor structure of the PA items and to identify PA motivation factors. Exploratory factor analysis indicated that the 3 items assessing PA formed a single latent construct that had uniform structure across regions. Exploratory factor analysis based on the 13 motivation items identified 3 motivational factors across regions, each containing 4 items: health and appearance (Health), social and personal pleasure (Social), and Achievement. Factor loadings for the 3 motivational factors are presented in Table 1 . One of the original motivation items, "I enjoy the feeling of using my body," loaded equally on all 3 scales with factor loadings below .50 and was not used in subsequent analyses.
Analyses
Participants with missing responses to 1 or more items used in these analyses (N = 453; 1.3% of the sample) were excluded from subsequent analyses. Multigroup comparison using Confirmatory Factor Analysis was conducted to evaluate measurement invariance across the 3 geographic regions: North America, Eastern Europe, and Western Europe. Factor scores were then compared across regions, gender and age groups (early adolescents, age 11, versus middle adolescents, ages 13 and 15) using Analysis of Variance with post hoc tests of regional differences when there were significant main effects for region. Structural Equation Modeling (SEM) with multigroup methods was used to examine regional differences in the value of PA motivations for explaining variation in PA as well as gender and age differences in these relationships across regions. All analyses were conducted with Mplus. 28 The complex survey feature of Mplus took into account clustering by school classroom in the HBSC sampling design. Three goodness-of-fit indices, CFI, TLI, and RMSEA 29 Note. Factor loadings in bold indicate items contributing to the score used in subsequent analysis of the corresponding PA motivation. The final item had a loading less than .50 on all 3 factors and was not included in subsequent analyses.
Results

Characteristics of the Sample
The composition of the sample in each country is presented in Table 2 . Age of the students in the sample ranged from 10.9-16.0 years with 51.4% of the sample female. The gender distribution in the sample did not vary by region (χ 2 (2) = 2.41; P = .300). The average age of the students in early adolescence was 11.6 and of students in middle adolescence was 14.6. However, even though there were significant regional differences in the average age of the samples (F(2, 35,031) = 4.16, P = .016), these were trivial differences and the mean ages were essentially the same across regions.
Regional Differences. Analysis of PA and PA motivations across regions revealed significant regional differences for PA and all 3 motivations (see Table 3 ). Note. For each variable (column), factor scores with different superscripts (ie, a, b, or c) within each subsection (ie, within region, gender, or age group) are significantly different (P < .0001); factor scores sharing the same superscript within each subsection (ie, within region, gender, or age group) are not significantly different (P > .05). For example, physical activity does not differ across age groups but is significantly different across gender. * P < .05; ** P < .01.
Health motivation was negatively related to PA in Eastern Europe, positively related to PA in Western Europe, and unrelated to PA in North America. The Health coefficient for Eastern Europe was significantly different from those for Western Europe and North America. In all 3 regions, there were significant positive associations between PA and Social motivation; in addition, these coefficients were not significantly different across regions. Achievement motivation was positively related to PA in all 3 regions. However, the Achievement coefficient for Eastern Europe was significantly greater than that for Western Europe. The relation between Achievement and PA in North America did not differ significantly from the other 2 regions.
Gender Differences. Girls reported significantly less PA than boys within each region (P < .0001; data not shown). In addition, previous research has reported gender differences in motivations for PA 10, 11, 14 and in the current study (see Table 3 ) girls reported lower Social and Achievement motivations and higher Health motivation than boys. Therefore, separate SEM comparing regional difference for boys and girls are presented in Table 4 , Models 2 and 3, respectively.
The model for boys mirrored that for the overall sample; although the size of the coefficients of the model for boys may have differed from coefficients of the model for the total sample, the direction of the coefficients were similar. Health motivation was positively related to PA in boys in Western Europe, negatively related to PA in boys in Eastern Europe and unrelated to PA in boys in North America (see Table 4 , Model 2). There was no difference across regions for the effect of Social motivation but boys in Eastern Europe were more motivated by Achievement motivation than boys in the other 2 regions.
For girls, Health motivation was not significantly related to PA in any of the regions studied (see Table 4 , Model 3). However, Social motivation was significantly related to PA in girls in all 3 regions with no significant difference between regions. Unlike the findings for boys, there were no regional differences in the coefficients for Achievement but like the boys, Achievement was significantly related to PA in girls in Eastern and Western Europe.
Age Differences. The samples included early adolescents (age 11) and middle adolescents (ages 13 and 15). Comparisons across these stages of development indicated significant differences for Achievement motivation (see Table 3 ) and a review of previous research indicated that the rate of change in PA differed for children older than 12 versus younger than 12; 20 therefore, separate SEM were evaluated for early and middle adolescents.
Health motivation was positively related to PA in middle adolescents from Western Europe but for both early and middle adolescents in Eastern Europe, Health was negatively related to PA, a significant difference from the other 2 regions (see Table 4 , Models 4 and 5). For both early and middle adolescents, there were no regional differences in Social motivation and it was significantly related to PA in 5 of the 6 possible associations. The association of Achievement motivation with PA in early adolescents did not differ across regions but was only significant in Western Europe (Model 4). In contrast, there were regional differences in the size of the relationships between PA and Achievement motivation for middle adolescents but Achievement was significantly related to PA of middle adolescents in all 3 regions (Model 5).
Discussion
The HBSC measure of adolescents' PA motivation had a similar factor structure to the original measure of sports motivation 13 and the factor structures of the measures of PA and PA motivations were applicable across geographic regions. Consistent with behavioral theories, 12,13,17 the 3 motivations assessed in this study were related to adolescent PA. However, relations between PA and the 3 motivations for PA varied across regions, age, and gender and were not entirely consistent with expectations.
Health Motivation
It was predicted that health motivation would be a primary motivation for PA in all regions, both genders, and both age groups. Contrary to expectations, Health motivation was inconsistently related to adolescent PA across regions and this pattern was consistent when models were created separately for boys and for early and middle adolescents. Health motivation was less likely to be endorsed by adolescents in Eastern Europe and for all subgroups of Eastern European adolescents except girls, Health motivation was negatively related to PA. In contrast, Health motivation was positively related to PA in Western European boys and middle adolescents. The failure to find significant relationships between Health motivation and PA in girls in all 3 regions is particularly surprising given previous research suggesting that health motivations are more important for girls. 14 However, there is some disagreement as to whether weight-based motivations for PA are positively or negatively related to PA. 10, 16, 31 Regional differences in the relationship between PA and Health motivation is consistent with assumptions of the Hierarchical Model of Intrinsic and Extrinsic Motivation that the 3 hierarchical levels of generality result in cultural influences on personal motives. 17 It is possible that the differential effect of Health motivation across regions reflects regional differences in the historical progression of health promotion efforts and in rates of adolescent obesity; 32 the emphasis on health outcomes as a motivator for PA is no longer novel in North America which has a well-established obesity problem, a current emphasis in Western Europe which has a growing obesity problem, and not yet well-established in Eastern Europe which does not exhibit as high a prevalence of adolescent obesity as the other 2 regions. 32 In addition, there is evidence that university students from Eastern Europe are less aware of the association between heart disease and PA than university students in Western Europe and North America. 33 Alternatively, the negative relation between Health and PA in Eastern European adolescents could reflect a statistical anomaly (ie, a suppression effect); for example, Eastern European adolescents report a strong effect of Achievement which may suppress the effect of Health in the model.
Variations across regions, gender, and age in the associations between Health and PA have implications for efforts to promote PA during adolescence. Previous studies have identified health as a motivator for PA and it is not uncommon for health messages to play a central role in interventions designed to increase PA. 9, 11 Many adolescents are aware of the health benefits of PA; however, a focus on current experience (as seen with the effect of Social motivation) and an inability to consider long-term consequences of a behavior may limit Health motivation as a means of increasing adolescent PA. Indeed, the negative relationship between Health motivation and PA in Eastern European adolescents and the nonsignificant relation between Health motivation and PA in North American adolescents suggest that, with the exception of Western European adolescent boys, health may not be a good motivator for increasing PA in early and middle adolescence. It is also possible that health concerns do not motivate PA except in older adolescents, university students, and adults who have developed more sophisticated cognitive process permitting long-term goals and rational decision making. 15, 34 Regardless of the possible mechanisms at work, these results suggest that health motivation might not be a universal motivator for PA and intervention efforts should be preceded by exploration of its role in the target population.
Social Motivation
Social motivation includes both personal enjoyment and social influences and was predicted to be a stronger motivation for girls than boys. 11, 14 However, Social motivation was significantly higher in boys than girls and higher in the 2 regions with significantly higher levels of PA compared with Eastern Europe. With the exception of boys and middle adolescents in Eastern European, Social motives were significantly related to PA across regions, genders and ages; in addition, there were no significant regional variations in the size of these relationships. These findings are consistent with Self-Determination Theory 12 and with previous research showing that one of the primary motivators of PA in adolescents is enjoyment of the activity. 11, 12, 35 In the present international sample, having fun, seeing and making new friends, and the excitement of PA all contribute to this motivation scale. Social motivation appears to be significant for girls and early adolescents from all 3 regions. As such, future studies should determine whether social and personal motivations promote PA in girls and foster an early interest in PA before the decline in PA during adolescence. [5] [6] [7] Differences in school physical education curricula and in youth sports programs in Eastern Europe should be explored as potential explanations for the reduced role of Social motivation in middle adolescents and boys in this region.
Achievement Motivation
Achievement motivation was expected to be a stronger motivation for boy than girls. Achievement motivations were lowest in those regions with the highest PA but it was higher in boys than girls and in early adolescents than in middle adolescents, groups that usually exhibit higher levels of PA. [5] [6] [7] Self-Determination Theory 12 would predict that achievement motivation, such as a desire to win or to please one's parents, would have a weak relationship to PA in adolescents; however, it appears that perceptions of success (eg, winning, parental approval, looking 'cool') can be motivators for adolescent PA. 19 In contrast to the findings presented for Health, the significant associations between Achievement motivation and PA were uniformly positive. Regional variations suggest that Achievement motivation may be less important for boys and girls in early adolescence in North America than for boys and girls in early and middle adolescence in Eastern and Western Europe and has a stronger relationship in Eastern Europe than in the other 2 regions. Variations across age in the relation between PA and achievement motivation could contribute to PA changes with age. It has been argued that achievement motivations are less likely to maintain PA over time and less likely to motivate individuals to overcome barriers to PA. 35 The stronger associations between Achievement motivation and PA in middle adolescents compared with early adolescents may reflect a weakening in the other motivations for adolescent PA or the ascension of a different motivational basis for PA during adolescence. Achievement motivation deserves further study to evaluate whether it promotes or interferes with maintenance of PA in adolescents in different regions and how parental influences and school curricula and sports programs may account for the nonsignificant effect of Achievement motivation in North American girls and boys.
Caution in interpreting these results should reflect limitations in the design and measures. One limitation is that the data are cross-sectional and do not permit inferences about causality. It may be that these motives or benefits of PA do not foster PA but rather are identified as positive consequences of their involvement in PA. In addition, all of the indices are based on self-report and subject to the potential for reporter bias. Finally, the sample does not include regions outside of Europe and North America which might have very different motivations for PA or different relations between motives and PA.
These limitations need to be balanced against the considerable assets of this study. A significant contribution of this study was the use of large, nationally-representative samples representing 7 different countries and 3 regions to evaluate a measure assessing different types of motivation for PA in early and middle adolescents with a factor structure that did not vary significantly across regions. Regional variations suggest the importance of evaluating PA motivation scales for measurement invariance across regions and examining motivational processes in different populations. The risk of population-specific measures is that theories and measures will only be appropriate for specific subgroups and may not be generalizable across populations. The current analyses permitted comparisons of 3 different regions and different age and gender patterns across these regions.
Conclusions
Age, gender, and regional differences in the relations of PA with 3 motivations for PA have both theoretical and practical implications. These patterns suggest the importance of social motives for PA within all of the subgroups and a potential role for achievement motivations in gender and age differences in PA. Health motivation does not appear to be a universal motive for PA. The effects of different motivations are dependent on geographic region, gender and age; efforts to increase PA in childhood and adolescence need to determine which motives are effective for the particular population being targeted.
